The study was conducted to evaluate the effects of Mentha spicata extract and an antibiotic -virginiamycin-on immune system, blood factors in broiler chickens. A total of four hundred 1-day old chicks (Ross 308) were allocated to five treatments with four replicates based on a completely randomized design. The dietary treatments consisted of the basal diet (control), basal diet supplemented with 10 ppm of virginiamycin (antibiotic), basal diets with a 0.2%, 0.4% and 0.6% doses of Mentha spicata extract in the drinking water. At 21 and 42 days of age, two birds per pen were selected, weighed and killed by decapitation to obtain the immune organs relative weight such as spleen, thymus and bursa fabricius. Consequently blood samples were collected and blood serum was separated to measure of Newcastle and influenza viruses and also SRBC antibody titers. All experimental data were subjected to the GLM procedure of SAS as a complete randomized design and the mean values were compared by Duncan multiple tests. No significant difference between treatments was observed for the measured factors at 21 and 42 days of age. The results of this study revealed that Mentha extract consumption in drinking water could not stimulate the immune system response in broiler chickens.
Introduction
Antibiotics have long been used to treat illnesses in humans and farm animals. About 50 years ago, the U.S. Food and Drug Administration (FDA) approved their use in feed in subtherapeutic or low doses to help animals grow faster, produce more meat and avoid illness. During the last decade, antibiotic resistance by various mechanisms has increased worldwide in bacterial pathogens leading to treatment failures in human and animal infectious diseases [EARSS 2005 , Harbarth and Samore 2005 , WHO 2007 . However, there is the fear that the continuous and sub therapeutic use of in-feed antibiotics could lead to the development of antibiotic resistant bacteria which are harmful to humans. Thus efforts have been made in different parts of the world to ban the inclusion of all types of antibiotic growth promoters in animal feeds. As a result of this inhibition and growing pressure on livestock producers, alternative substances and strategies for animal growth promotion and disease prevention are being investigated, among which phytogenic and herbal products have received increased attention since they have acquired more acceptability among consumers as natural additives. Beneficial effects of herbal extracts or active substances in animal nutrition may include the stimulation of appetite and feed intake, the improvement of endogenous digestive enzyme secretion, activation of immune response and antibacterial, antiviral, antioxidant and antihelminthic actions. Mentha spicata is one of the world's oldest medicinal herbs and used in both Eastern and Western traditions. This plant is a perennial plant in Lamiaceae family and contains about 0.2-0.5% essential oils. The principal components of the oil are L-carvone (50-70%), dihydrocarvone, phellandrene, limonene, menthone, menthol, pulegone [Lawless, 1997] . Some papers have reported the beneficial effects of Mentha spicata on performance in Laying Hens [jafari et al. 2011 ] but evidence about the effect of menthe extract on immune response in broiler chicks is not sufficient and therefore the aim of this study was to evaluate the effect of Mentha spicata extract as alternative to antibiotic on immune system response and blood factors in broiler chickens when used in drinking water.
Material and Method

Animal and dietary treatment
A total of 400 one-day old chicks (Ross male-308) were purchased from a local hatchery. On arrival, chicks were weighed and randomly housed in wood shavings covered floor pens (20 chicks per pen). The lighting program consisted of a period of 23 h light and 1 h of darkness. The ambient temperature was gradually decreased from 30°C on day 7 to 25°C on day 21 and was then kept constant. All the chickens were fed the similar starter (day 1-21 of age) and grower (day 22-42 of age) diets in pellet form (Table 1 ). All birds employed in the experiment were fed according to applicable recommendations of the National Research Council (NRC, 1994). There were 5 treatments, each consisting of 4 replicates. The replicate was a pen with 20 male chicks so that each treatment was comprised of 80 animals. Chicks were assigned to the basal diet (control), basal diet supplemented with 10 ppm virginiamycin (antibiotic), basal diets with a 0.2%, 0.4% and 0.6% doses of Mentha spicata extract in the drinking water.
Immunity parameters
In this experiment, antibody titer against Newcastle, Influenza viruses and sheep red blood cell, heterophil to lymphocyte ratio were measured as immune responses. At day 24 of age, two birds per replicate were randomly chosen and their blood samples were collected from brachial vein and centrifuged to obtain serum. Antibody titers against Newcastle and Influenza (H2N9) viruses were measured using Hemagglutination Inhibition test. At day 22 of age, two birds were randomly selected from each replicate, and were inoculated via the brachial vein with 1 mL of 1% SRBC suspension. At day 6 after inoculation, blood samples were obtained from the brachial vein and SRBC antibody titers were measured by the microtiter procedure of [Wegmann and Smithies 1966] . Titers were expressed as the log 2 of the reciprocal of the highest dilution giving visible hemagglutination. At 42 days of age, 2 birds per replicate were selected and their blood samples were collected using syringes containing heparin to avoid blood clot formation. Blood samples were prepared on slides and painted by Gimsa methods. One hundred leukocytes per sample were counted by heterophil to lymphocyte separation under an optical microscope then heterophil to lymphocyte ratio was calculated and recorded [Gross and Siegel 1983 ].
Blood parameters
After 12 h fasting, blood samples were collected in non-heparinised tube at day 42 of age from 8 birds in each treatment by puncturing the brachial vein and the blood was centrifuged to obtain serum. Individual serum samples were analyzed for total cholesterol, high-density lipoprotein (HDL) and low-density lipoprotein (LDL) cholesterol, and triglyceride using the kit package (Pars Azmoon Company; Tehran, Iran). At day 42 of age, blood samples were collected from 8 birds in each treatment into vials containing EDTA. Hematocrit (HCT) values and hemoglobin (Hb) values were measured by microhematocrit and cyanmethemoglobin methods respectively [Kececi et al. 1998 ].
Statistical analysis
The data were subjected to analysis of variance procedures appropriate for a completely randomized design using the General Linear Model procedures of SAS Institute (1997). Mean scores were compared using the Duncan multiple range test. Statements of statistical significance are based on P<0.05.
RESULTS AND DISCUSSION
Immune responses
The effect of experimental diets on humoral immune responses is listed in In the some studies that carryed out in animal fields, the influnce of medical plants on improvement of immune system had been reported [Rivera et al. 2003 , Savoini et al. 2002 , Grossi and Lacetera 2004 . Considering the Mentha spicata characteristics, we anticipated that an increase in immune response of chicks would be observed. The low results of menthe extract on immune system is probably related to the dose of additives, type of mentha, posses and preparation period and also vaccination program times and stimulator material that used in our study. Regarding this fact that a few reports are available on the impact of mentha or mentha component such as mentol and menton on bird immune response, more studies will be needed to investigate mentha extract immonomodulatory properties and principal components on broiler health. In conclusion, results of the present study showed that supplementation of 0.2, 0.4 and 0.6% mentha extract in drinking water did not improve the immune status in broiler chickens in the whole experimental period. Although the dietary treatments did not induce any significant effect on immune related parameters measured in this study, no deleterious impact was also detected as a result of Mentha spicata extract or antibiotic addition to the diet. Table 3 indicates the effect of treatments on lymphoid organs' weight at 42 day. As is shown, the differences in lymphoid organs' weight were not statistically significant. These finding are in agreement with the results of [Abdulkarimi and Abdullahzadeh 2011] who found no differences in lymphoid organs' weight of broilers fed a diet containing Mentha spicata extract deferent levels. Table 4 summarizes data obtained on the effect of experimental treatments on blood parameters. No significant influence of experimental diets on triglyceride, total, LDL and HDL-cholesterol, Hemoglobin and Hematocrit was observed (P>0.05). Triglyceride concentration tended to decrease in a dose dependent manner by addition of Mentha spicata, although the changes did not reach statistical significance. The results of this study revealed that Mentha spicata extract consumption in drinking water could not stimulate the immune system response in broiler chickens. In agreement with our results, an herbal extract with a blend of cinnamon, thyme and oregano didn't have a significant effect on the serum concentration of immunoglobulin G in pigs [Namkung et al. 2004 ]. 
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